Transcriptomic dissection of myogenic differentiation signature in caprine by RNA-Seq.
Muscle growth and development from the embryonic to the adult stage of an organism consists of a series of exquisitely regulated and orchestrated changes in expression of genes leading to muscle maturation. In this study, we performed whole transcriptome profiling of adult caprine skeletal muscle derived myoblast and fused myotubes. Using Ion Torrent PGM sequencing platform, a total of 948,776 and 799,976 reads were generated in myoblasts and fused myotubes, respectively. The sequence reads were analyzed on CLC Genomics Workbench using Bos taurus RNA database to study the gene expression in both stages to study different genes responsible for muscle development and regeneration. The up and down-regulated genes were analyzed for gene ontology (GO) and KEGG pathways by Database for Annotation, Visualization and Integrated Discovery (DAVID) database. We found many genes exclusive to multinuclear fused myotubes and contractile nature of skeletal muscle, whereas up-regulated genes in myoblast stage were related to cell division and transcriptional regulation. Out of 27 genes selected for expression validation by RT-qPCR (reverse transcriptase-quantitative polymerase chain reaction), 19 genes showed the expression pattern comparable with CLC Genomics Workbench findings. Further, mRNA originated muscle specific microRNAs (miRNA-1 and miRNA-133b) were also observed in the fused myotubes along with other miRNAs with possible importance in muscle development. This study highlights important genes responsible for muscle development and differentiation in adult skeletal muscle system.